Background: Many experts believe that hospitals with more frequent readmissions provide lower-quality care, but little is known about how the preventability of readmissions might change over the postdischarge time frame.
The Affordable Care Act specified 30 days because lawmakers sought to identify a window during which a readmission was probably attributable to the quality of care during the index hospitalization and thus was preventable. However, this choice has little scientific basis (2, 4 -7) and does not correlate with quality indicators (8, 9) or inpatient mortality rates (10 -12) , and readmissions during this window are influenced by the ambulatory care environment, chronic illness burden, and social determinants of health (13) (14) (15) (16) (17) (18) (19) (20) (21) (22) (23) . Furthermore, 1 recent single-center study found that readmissions within 7 days of discharge were more closely associated with factors influenced by the index hospitalization than those 8 to 30 days after discharge (13) . Moreover, whether preventability varies during the 30 days is uncertain (24). One way to determine the ideal period would be to use a measure that identifies preventable readmissions that are directly influenced by hospital factors (such as physician decision making, processes of inpatient care, and transitional care planning) while striking a balance between validity and simplicity (2) . The search for this ideal has led experts to propose windows of 3, 7, or 14 days rather than 30 days (4 -7, 13), but no direct evidence was given for these shorter periods.
The aim of this study was to compare patients readmitted within 7 days of hospital discharge with those readmitted 8 to 30 days after discharge using measures of preventability. We hypothesized that early readmissions are more preventable than late readmissions and that early readmissions are more likely caused by factors directly related to the index hospitalization.
METHODS

Setting and Cohort
The Hospital Medicine Reengineering Network (HOMERuN) comprises 12 academic medical centers in the United States (25). Our study is limited to the 10 centers whose databases include readmission timing (Appendix Table 1 , available at Annals.org). Eligible patients were aged 18 years or older, spoke English as their primary language, and had been discharged from
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a general medicine service and readmitted unexpectedly within 30 days between 1 April 2012 and 31 March 2013. We used a random-digit generator to select up to 5 patients per week at each site. If a patient declined an interview, was too sick to participate, or was unavailable, we tried to enroll the next randomly selected patient.
Institutional review boards at the University of California, San Francisco (the data coordinating center), and all participating sites approved this study.
Data Collection
Trained research assistants performed structured review of medical records to collect demographic data, information on comorbid conditions and medications, and measures of transitions in care. We developed survey instruments to identify factors that might contribute to readmission, and research assistants administered these surveys to each patient's primary care physician, the attending physician for the index hospitalization, and the attending physician for the readmission. Research assistants used similar survey instruments to interview readmitted patients (22, 25) .
The primary outcome was preventability, which we defined as a rating of at least 4 of 6 on an ordinal scale ( Table 1 , third footnote) (26 -30) . Each site had 3 to 10 adjudicators; for each readmission, 2 adjudicators used a standard approach (26 -28) to review all available data and jointly determine the preventability rating, with a decision by the lead physician when needed (22, 25) . These physicians also identified the location where an intervention to prevent the readmission would have been most effective and factors that contributed to the readmission. The factors were based on the Ideal Transition in Care framework (29) and included monitoring or managing symptoms after discharge, social and community supports, self-management instruction, continuity of care, end-of-life care and advance care planning, diagnostic and therapeutic problems, decision making about the readmission, and medication problems and adverse events. We defined early readmission as 0 to 7 days after discharge and late readmission as 8 to 30 days after discharge.
Statistical Analysis
We describe the preventability of early and late readmissions using the median of risk differences and interquartile ranges across study sites. We used logistic regression to model preventability of the readmission based on early versus late timing, with hospital site as a fixed variable to adjust for site-specific differences in patient characteristics, hospital care processes, the adjudication process, and other unknown variables. We also included patient age and variables describing each patient's transitions in care as covariates. To identify the optimal cut point for separating early versus late readmissions, we visually inspected a graph of the adjusted probability of preventability by postdischarge day. We report the frequencies of each potential causative factor during the early and late periods, along with the median risk difference and interquartile range across sites. We managed and analyzed the data using SAS, version 9.2 (SAS Institute).
Role of the Funding Source
The funding sources had no role in the design or conduct of the study; collection, management, analysis, or interpretation of the data; or preparation, review, or approval of the manuscript.
RESULTS
We identified 890 eligible patients but subsequently excluded 54 who had missing age values and 14 who had data entry errors for date of discharge, date of readmission, or both. Of the remaining 822 patients, 301 (36.6%) were readmitted 0 to 7 days after discharge and 521 (63.4%) were readmitted 8 to 30 days after discharge. Patients who were readmitted early and late had similar baseline characteristics, co- ‡ Defined as a preventability score ≥4 on a 6-point ordinal scale in which 1 indicates no evidence for preventability, 2 indicates slight evidence of preventability, 3 indicates a <50% chance of preventability but a close call, 4 indicates a >50% chance of preventability but a close call, 5 indicates strong evidence for preventability, and 6 indicates virtually certain evidence for preventability; this is the standard approach. § Defined as a preventability score ≥5 on the scale described in the previous footnote, presented as a sensitivity analysis. ͉͉ Using logistic regression to model the odds of a preventable readmission for early vs. late readmissions, adjusted for hospital site, patient age, and all process of care variables listed in Table 2 . ¶ Determined by adjudicators after review of each admission and readmission pair. morbid conditions, social factors, and process-of-care variables ( Table 2) . However, more results of diagnostic studies were pending at hospital discharge for early readmissions (27.6%) than for late readmissions (20.0%) ( Table 2 ). In addition, patient characteristics and processes of care differed by study site (Appendix Table 2 , available at Annals.org).
Overall, 229 readmissions (27.9%) were preventable. Preventability differed with timing: 36.2% of early readmissions versus 23.0% of late readmissions were preventable. It also varied between early and late readmissions across study sites (Figure 1 and Appendix Table 2), although preventability was rated as higher for early readmissions for 9 of 10 sites. The median risk difference across sites was 13.0 percentage points (interquartile range, 5.5 to 26.4 percentage points) ( Table  1) . In adjusted analyses, early readmissions were significantly more likely to be preventable (odds ratio, 2.0 [95% CI, 1.5 to 2.8]) ( Table 1) . A sensitivity analysis using a more stringent cutoff for preventability produced similar results ( Table 1) . Preventability clearly decreased after day 7 ( Figure 2 ).
Hospitals were more likely to be identified as the ideal location for an intervention to prevent early read- Table 1 ). The ideal location for an intervention varied by study site (Appendix Table 3 , available at Annals.org). However, the hospital was more frequently identified as the ideal location for early versus late readmissions at 9 of 10 sites, and home and the outpatient clinic were more frequently identified as the ideal location in late versus early readmissions at 7 and 9 (respectively) of 10 sites. Problems with physician decision making related to diagnosis and management were more frequently identified as causal factors for early rather than late readmissions (28.9% vs. 11.5%; median risk difference, 14.1 percentage points) ( Table 3 ). The differences by specific problem were 10.6% versus 4.0% for missed diagnoses (median risk difference, 6.7 percentage points), 14.3% versus 7.1% for inadequate treatment of active medical conditions during the index admission (median risk difference, 4.6 percentage points), and 16.3% versus 3.7% for premature discharge (median risk difference, 13.6 percentage points).
Issues with monitoring and managing symptoms after discharge (33.2 vs. 25.3%; median risk difference, 11.8 percentage points) and with end-of-life care and advance care planning (13.8 vs. 8.0%; median risk difference, 3.9 percentage points) were more frequently identified as causal factors for late versus early readmissions. The differences by specific problem were 10.0% versus 5.0% for inappropriately long wait times for postdischarge appointments (median risk difference, 2.9 percentage points) and 10.9% versus 5.7% for patient inability to keep postdischarge follow-up visits (median risk difference, 5.3 percentage points). Desire for hospitalization and full treatment measures by patients nearing the end of life was more frequently identified as a cause of late versus early readmissions (8.6 vs. 5.3%; median risk difference, 3.6 percentage points) ( Table 3 ). An analysis of causation that included only preventable readmissions produced similar results except that issues with end-of-life care or advance care planning no longer differed significantly, and medication problems or adverse drug events were more likely to be identified as causal factors for late versus early readmissions (36.7 vs. 27.5%; median risk difference, 2.9 percentage points) (Appendix Table 4 , available at Annals.org).
DISCUSSION
In this cohort of general medicine patients readmitted to 10 academic medical centers, we found a significant difference in rates of preventability between early and late periods within the 30 days after hospital discharge. Early readmissions were associated with double the odds of preventability compared with late readmissions, and adjusted preventability rates clearly decreased after postdischarge day 7. Physician adjudicators were more likely to consider the hospital to be the optimal site to implement interventions for preventing early readmissions (days 0 to 7) and the outpatient clinic and home environments for preventing late readmissions (days 8 to 30). Lastly, we found that premature discharge and problems with physician decision mak- ing related to diagnosis and management during the index hospitalization were significantly more likely to be identified as causes of readmissions in the early period. Problems with postdischarge follow-up and monitoring as well as end-of-life issues were more likely to be identified as causes of readmissions in the late period. Taken together, these findings suggest that readmissions in the week after discharge are more preventable and more likely to be caused by factors over which the hospital has direct control than those later in the 30-day window. These findings suggest that hospitals are more likely to successfully prevent readmissions within the first week after discharge, after which interventions targeted to the ambulatory care environment may be more effective. This is consistent with our prior work, which showed that factors related to the index hospitalization, such as acute illness burden and discharge timing, were more closely associated with early rather than late readmissions (13) . Our single-center follow-up study using blinded physician review showed that mean preventability scores were significantly higher in the early period than in the late period (31) . In the current study, we addressed our hypothesis directly with a geographically diverse, multicenter sample, improving on external validity. Our findings also support prior work by others who showed that interhospital variability in readmissions is highest during postdischarge days 0 to 7, which suggests this as a more ideal time frame to capture hospital-attributable readmissions (7) .
Our assessment of causality provides further insight into potential targets to prevent readmissions in these 2 time frames. Compared with late readmissions, early readmissions were more likely to be caused by problems with physician decision making related to diagnosis and treatment during the index admission. Specifically, adjudicators cited missed diagnoses and inadequate treatment of the admitting condition as reasons for early readmissions significantly more frequently than for late readmissions. They also cited premature discharge as more likely to cause early readmissions. This may be because more patients in the early cohort had incomplete diagnostic work-ups on the day of discharge. Although physician cognitive error may affect premature discharge, hospitalists face many significant factors in the health care system that could influence decisions about discharge timing, including external pressure to decrease length of stay and shift nonurgent evaluation and treatment to the outpatient setting. This points to a potential source of bias regarding optimal discharge timing that may harm patients and should be explored further.
The analysis of causality also found that inadequate monitoring and management of symptoms after discharge were significantly more prevalent for late readmissions. Specifically, we found that long wait times and inability to keep postdischarge follow-up appointments with primary care providers were more often cited as causing late rather than early readmissions. These findings also support our hypothesis that late readmissions are driven by factors outside the hospital and in the ambulatory care environment, where postdischarge monitoring and follow-up care could be bet- 
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The bottom and top edges of the boxes represent the pooled 25th and 75th percentiles (interquartile range), the center horizontal line is drawn at the 50th percentile (median), the vertical lines represent the most extreme observations, and the dotted line indicates postdischarge day 7.
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ter tracked and managed. This is a potential area for intervention in ambulatory care clinics. Finally, we found that issues related to end-of-life care and advance care planning were more likely to be cited as causes of late readmissions. Specifically, we found that terminal illness in patients who preferred to pursue aggressive medical care rather than palliative care was significantly more likely to be considered a 
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contributing factor for late rather than early readmissions. These findings also support our conceptual model and prior work (13) in that a terminally ill patient who desires aggressive care is likely to be readmitted as a function of disease progression rather than processes that are sensitive to care from hospitals or outpatient clinics, leading to inevitable rather than preventable readmissions.
The most important limitation of our study is that physician adjudicators were not blinded to readmission timing, because this was not a prespecified analysis. Adjudicators were not explicitly instructed to note timing as an aim of the original study, but the knowledge could have biased their assessment of preventability or informed their choice of the most effective location for an intervention to prevent the readmission. Although bias may have been present, the current study is consistent with findings from our prior single-center study, where physician adjudicators were blinded to readmission timing (31) . In addition, all of our sites were academic medical centers, where patients often live far away and usual transitions in care can be challenging. These out-of-network patients were not included in the cohort unless they were readmitted to 1 of the sites in our data set. This may limit the generalizability of our findings, which should be validated in community hospitals and hospitals with full access to readmission data.
Adjudicators can disagree considerably in preventability determinations, which may have contributed to the heterogeneity in our outcomes across sites (32) . Accordingly, differences in preventability by site can reflect either true differences or differences in calibration of the adjudicators in their probability of assigning preventability. We attempted to mitigate this factor by training adjudicators in depth, using a dual-physician review process to allow some degree of internal calibration, and providing descriptive analyses stratified by hospital site. Although we observed substantial sitelevel variability in the magnitude of differences in preventability and ideal location for an intervention between early and late readmissions, the direction of the relationship was consistent across most sites. Nonetheless, we cannot rule out confounding from differences in care processes or preventability determinations.
Our findings have several further implications. An ideal accountability metric should reflect a care process or system over which the organization or person that is penalized has direct control. As such, the time frame used for this metric is critical, specifically given concerns that the 30-day readmission rate has introduced disparities in penalties, with the highest burden affecting hospitals that care for the most socially disadvantaged patients (33) . The time frame used must balance simplicity with validity (2). Recommending direct clinician review of the medical record to assess preventability is not feasible. However, until hospital discharge is viewed as a population management task requiring successful integration between hospital and primary care teams-and where penalties are equally shared by both environments-a more evidence-based time frame could strike this balance.
We believe that a 7-day cutoff would avoid inappropriate penalization while continuing to incentivize hospitals to develop processes of care that reduce readmissions. This idea is supported by our finding that the hospital was identified as the ideal location for an intervention to reduce early readmissions nearly half of the time, compared with about a quarter for late readmissions. Taken together, we believe that our findings provide strong evidence for a 7-day readmission rate as a superior accountability measure for the hospital setting.
However, although changing the time frame may address the problem of potentially undeserved financial penalties, a simple cutoff is unlikely to be the answer to providing our patients with high-quality, safe transitions in care at discharge. This effort will require a multifaceted integration between hospitals and primary care offices and better quality measurement. In addition to best practices for discharge planning, our results suggest that hospitalists should focus on interventions to reduce cognitive errors that affect diagnosis and treatment planning. The extent to which incentives imposed by hospital systems to increase throughput result in premature discharge and readmission should be further examined. Outpatient systems should prioritize development of multidisciplinary care management systems for postdischarge monitoring and expanded access to the primary care team for timely follow-up appointments. Finally, we believe that the quality metric used to measure and promote success in this realm must change. Shared accountability over the 30 days, possibly with weighted penalties by readmission timing, would engage outpatient practices in readmission reduction efforts and reduce unfair financial penalties on hospitals, which have negative downstream effects on the patients they serve.
In summary, in a cohort derived from 10 academic medical centers, we found that readmissions within the first 7 days after hospital discharge were more likely to be preventable than those within a late period of 8 to 30 days. Early readmissions were more likely to be amenable to interventions within the hospital and to be caused by factors for which the hospital is directly accountable, such as problems with physician decision making and premature discharge. Late readmissions were more likely to be amenable to interventions outside the hospital and to be caused by factors over which the hospital has less direct control, such as appropriate monitoring and managing of symptoms after discharge by the primary care team and end-of-life preferences. We believe it is time to change the model for patient outcomes after hospital discharge to one that recognizes shared accountability for readmissions along the entire spectrum of care. If this cannot be achieved in the short term, our findings suggest that a 7-day readmission window will more accurately capture preventable hospital readmissions. 
Disclaimer:
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